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Davy's result that the two gases were present in the mixture approximately in the ratio of 74 volumes of hydrogen to 26 volumes of nitrogen.
In their Recherches Physico-chimiques, published in 1811, Gay-Lussac and Thenard 1 examined the amalgam formed by electrifying ammonia in presence of mercury, proved that it gave off ammonia and hydrogen under conditions which ensured the absence of water, and concluded it to be composed of mercury, ammonia, and hydrogen, and not, as Berzelius and Davy supposed, of mercury and the " deoxygenatecl basis of ammonia.'7 They also concluded that ammonia does not contain oxygen, and is a compound of nitrogen and hydrogen, which substances they classed as elements. As, according to their view, ammonia combines with hydrogen to form a metal-like substance which produces an amalgam similar to potassium amalgam, Gay-Lussac and Thenard started the hypothesis that Davy's metal potassium is really a compound of hydrogen with an unknown basis. This hypothesis was shown by Davy to be without any foundation of facts;2 but it introduced more complexity into the subject of the compositions of the alkalis.
In his Elements of Chemical Philosophy, published in 1812, Davy placed nitrogen among the undecompounded substances; he described ammonia as a compound of nitrogen and hydrogen; but he could not decide the nature of the amalgam from ammonia (or ammonium amalgam, as it was generally called at that time). He still thought it possible that nitrogen might be an oxide of a peculiar metal, and hydrogen another oxide of the same peculiar metal, which is the basis of ammonia.
In the first German edition of his Lehrbuch, published in 1825, Berzelius was inclined to regard nitrogen as the oxide of a "peculiar inflammable radical/7 which he provisionally named nitricum. Arguing from the analogies between ammonia, potash, and soda, Berzelius said that in the amalgam from ammonia " there must be a metallic substance combined with the mercury, and this metal we call ammonium.77 Berzelius brought the formation of a salt, by the action of an aqueous solution of ammonia on an acid, within his general scheme of the
1 Recherchea, vol. i. pp. 52-73.                 2 Phil. Trans, for 1810, p. 16.